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The STS-128 crew members take a break during a training session in the Space Vehicle Mockup
Facility at NASA’s Johnson Space Center. From the left are astronauts Rick Sturckow, commander;
Patrick Forrester, European Space Agency (ESA) astronaut Christer Fuglesang, astronauts
Nicole Stott, Jose Hernandez, John “Danny” Olivas, all mission specialists; and Kevin Ford, pilot.
Stott is scheduled to join Expedition 20 as flight engineer after launching to the
International Space Station with the STS-128 crew.

On the heels of the completion of the Japanese
segment of the International Space Station, the
shuttle Discovery is poised to blast off on a
13-day mission to deliver more than 7 tons of
supplies, science racks and equipment, as well
as additional environmental hardware to
sustain six crew members on the orbital
outpost.

Led by veteran shuttle Commander
Rick Sturckow (STUR-coe) (Col,, USMC), 48,
Discovery is set for launch no earlier than
1:36:02 a.m. EDT Aug. 25 from Launch
Pad 39-A at the Kennedy Space Center. This
will be Sturckow’s fourth flight into space.
Kevin Ford (Col., USAF, ret.), 49, will serve as
Discovery’s pilot in his first flight into space.
Patrick Forrester (Col., USA, ret.), 52, is making

AUGUST 2009
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his third flight into space. The flight engineer
for launch and landing is Jose Hernandez, 47.
The son of an itinerant Mexican farming family,
he did not learn English until he was 12 years
old. Hernandez, on his first flight, will
be involved in cargo transfer operations and
the operation of the shuttle’s robotic arm.
Lead spacewalker John “Danny” Olivas
(oh-LEE-vuhs), 44, is making his second flight
into space, having also flown with Sturckow on
his previous mission. Olivas will participate in
all three of the mission’s spacewalks. Christer
Fuglesang (FYU-gel-sang) of the European
Space Agency, 52, will conduct two spacewalks
with Olivas in his second flight into space.

They are joined by NASA’s Nicole Stott, 46, a
former processing director for the shuttle
Endeavour at the Kennedy Space Center, who
replaces NASA astronaut Tim Kopra (CO-prah)
(Col,, USA), 46, as a long-duration crew
member on the space station and a member of
the Expedition 20 and 21 crews. Stott, who will
conduct the mission's first spacewalk with
Olivas, is scheduled to spend three months on
the complex while Kopra returns home aboard
Discovery. Stott plans to return in November
on the shuttle Atlantis as part of the STS-129
crew.

The day after launch, Ford, Forrester and
Hernandez will take turns at Discovery’s aft
flight deck as they maneuver the shuttle's
robotic arm to reach over to the starboard sill of
the orbiter to grapple the Orbiter Boom Sensor
System, a 50-foot-long crane extension. The
extension is equipped with sensors and lasers

that will be used in the traditional daylong scan
of Discovery’s thermal protection heat shield
and the reinforced carbon-carbon on the
leading edges of the shuttle’s wings. This
initial inspection of the heat shield will provide
imagery experts on the ground a close-up look
at the tiles and blankets on the shuttle’s skin to
determine if the shuttle is ultimately safe to
re-enter the Earth’s atmosphere. A follow-up
inspection will take place after Discovery
undocks from the station.

While the inspection takes place, Olivas,
Fuglesang and Stott will prepare the spacesuits
they will wear for the three spacewalks to be
conducted out of the Quest airlock at the
station. Other predocking preparations will
occupy the remainder of the crew’s workday.

The following day, on the third day of the
flight, Discovery will be flown by Sturckow and
Ford on its approach for docking to the station.
After a series of jet firings to fine-tune
Discovery’s path to the complex, the shuttle
will arrive at a point about 600 feet
directly below the station about an hour before
docking. At that time, Sturckow will execute
a one-degree-per-second rotational “backflip”
to enable Expedtion 20 Commander
Gennady Padalka and Flight Engineer
Mike Barratt, using digital cameras with
400 and 800 millimeter lenses, to snap hundreds
of detailed photos of the shuttle’s heat shield
and other areas of potential interest — another
data point for imagery analysts to pore over in
determining the health of the shuttle’s thermal
protection system.

2 MISSION OVERVIEW
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Astronaut Nicole Stott, STS-128 mission specialist, attired in a training version of her Extravehicular
Mobility Unit (EMU) spacesuit, is pictured during a spacewalk training session in the waters of the
Neutral Buoyancy Laboratory (NBL) near NASA’s Johnson Space Center. Divers are in the water to
assist Stott in her rehearsal, intended to help prepare her for work on the exterior of the
International Space Station.

Once the rendezvous pitch maneuver is
completed, Sturckow will fly Discovery to a
point about 600 feet in front of the station
before slowly closing in for a linkup to the
forward docking port on the Harmony module.
Less than two hours later, hatches will be
opened between the two spacecraft to begin
almost nine days of work between the two
Crews.

Discovery’s arrival at the station two days after
launch will again place 13 crew members on the
complex. The shuttle crew will join Padalka of
Russia, and flight engineers Barratt and Kopra
of NASA, Roman Romanenko of Russia,
Bob Thirsk of the Canadian Space Agency and
Frank De Winne of the European Space
Agency.

AUGUST 2009
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Aside from the delivery of Stott to join the
station crew, the primary objective of the flight
will be the transfer of the science and
environmental racks to the complex to mark a
quantum leap in the scientific capability of the
orbital laboratory.

Housed for the ride to the station in the
Leonardo Multi-Purpose Logistics Module in
Discovery’s payload bay are the Materials
Science  Research Rack (MSRR-1), the
Minus Eighty Degree Laboratory Freezer

for ISS (MELFI) and the Fluids Integration
Rack (FIR). MSRR-1 will be used for basic
materials research related to metals, alloys,
polymers, semiconductors, ceramics, crystals
and glasses in the microgravity environment.
MELFI will be used for long-term storage of
experiment samples that are to be returned to
Earth for detailed analysis. The FIR is a fluid
physics research facility designed to host
investigations in areas such as colloids, gels,
bubbles, wetting and capillary action, and
phase changes, including boiling and cooling.

Attired in training versions of their shuttle launch and entry suits, astronauts Rick Sturckow
(center), STS-128 commander; Patrick Forrester (left) and European Space Agency (ESA) astronaut
Christer Fuglesang, both mission specialists, listen as a crew trainer (out of frame) briefs the crew in
preparation for a training session in the Space Vehicle Mockup Facility at NASA’s
Johnson Space Center.

4 MISSION OVERVIEW
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Leonardo, which serves as a large moving van
for supplies and equipment back and forth
from the station, also is carrying a new crew
quarters to provide more sleeping space for
the expanded station crew members and a
new exercise device called the Combined
Operational Load Bearing External Resistance
Treadmill, or COLBERT, «coined after
late-night cable entertainment personality
Stephen  Colbert. COLBERT will be
transferred to a temporary location in the
Harmony node, but will ultimately reside in the
new Node 3 module — Tranquility — that will be
launched to the station in 2010 as a final
connecting point for other modules on the U.S.
segment of the complex, including the Cupola,
a multi-windowed module to provide a

Orbiter Boom
Sensor System

TriDAR -
Autonomous
Rendezvous
& Docking
Sensor

Shuttle Remote
Manipulator System

Multi-Purpose
Logistics Module

vista-like view of the universe. COLBERT will
not be checked out and activated until later this
year.

In addition to the new treadmill, also referred
to as “T2,” the crew will transfer a new Air
Revitalization System (ARS) rack to the station
for use in Tranquility to maintain a pristine
environment for the expanded six-person
crew on the outpost. The system includes
another carbon dioxide removal system bed
similar to the Carbon Dioxide Removal
Assembly (CDRA) that resides in the U.S.
Destiny laboratory. The rack will be
temporarily stowed in the Japanese segment of
the station until Tranquility is in place to accept
it on a permanent basis.

Ammonia Tank
Assembly

Lightweight

MPESS Carrier
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If the CDRA is operating when Discovery
arrives at the station, the new ARS rack will be
temporarily stowed in the Japanese Kibo
module and not activated until it is installed in
Tranquility next year. If a problem develops
with the CDRA, however, the new rack could
be temporarily installed in the Destiny lab in
place of the current CDRA and activated to
assist in the removal of carbon dioxide.

Ford and Barratt will hoist Leonardo out of
Discovery’s cargo bay using the station’s

=
-
-
=
=
=
£

Canadarm?2 robotic arm on the fourth day of
the flight and will berth it to the Earth-facing
port on the Harmony module. Once leak
checks are performed, the hatch to Leonardo
will be opened to mark the start of transfer
operations that will be supervised by Fuglesang
and Hernandez.

Three spacewalks will be conducted on
flight days 5, 7 and 9 during the docked
phase of the mission.

Astronaut John “Danny” Olivas, STS-128 mission specialist, dons a training version of his
Extravehicular Mobility Unit (EMU) spacesuit before being submerged in the waters of the
Neutral Buoyancy Laboratory (NBL) near NASA’s Johnson Space Center. Astronaut
Jose Hernandez, mission specialist, assists Olivas.

6 MISSION OVERVIEW
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The first spacewalk will see Olivas, who
conducted two spacewalks on STS-117, and
Stott venture outside to remove an empty
ammonia tank from the port 1 (P1) truss of the
station. The tank, which itself weighs about
1,800 pounds, contains 600 pounds of ammonia
to provide the proper cooling for the thermal
control system in the truss. Ammonia in the
tank flows in the truss’ Pump Module
Assembly, which is the heart of the thermal
control system. Olivas will work in tandem
with Stott to remove the used tank that will be
grappled by the Canadarm?2 through a fixed
grapple bar. The grapple bar will be attached
to the tank before it is parked on a cargo
carrying platform in Discovery’s payload bay
for the trip home. The tank that will be
removed still will contain about 200 pounds of
ammonia but is considered used and ready for
replacement.

Olivas and Stott also will remove two
experiments from the hull of the European
Columbus module during the first spacewalk.
The European Technology Exposure Facility, or
EuTEF, was installed during the STS-122
mission in February 2008. EuTEF is a suite of

nine experiments designed to collect data
during its lengthy stay in the microgravity
environment.  The spacewalkers also will
remove a materials science experiment
called Materials International Space Station
Experiment (MISSE), a device resembling an
open suitcase that enables a variety of
experiments to be exposed to the space
This latest in the series of
MISSE experiments was moved to the outside
of Columbus from a prior location on the
station during the STS-123 mission in
March 2008.

environment.

Olivas will be joined by Fuglesang for the
second spacewalk. Fuglesang conducted three
spacewalks on his first mission, STS-116. This
excursion will be exclusively devoted to
installing a new Ammonia Tank Assembly on
the P1 truss and stowing the empty tank on the
cargo carrying platform in Discovery’s payload
bay.

Olivas and Fuglesang team up for the final
spacewalk two days later to begin preparations
for the arrival of the Tranquility connecting
module, Node 3, and its Cupola viewing port
scheduled for launch next year.

AUGUST 2009
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Astronaut Jose Hernandez, STS-128 mission specialist, uses the virtual reality lab in the
Space Vehicle Mockup Facility at NASA’s Johnson Space Center to train for some of his duties
aboard the space shuttle and space station. This type of computer interface, paired with virtual

reality training hardware and software, helps to prepare the entire team for dealing with

space station elements.

The spacewalkers will begin by completing a
task that could not be accomplished during
the STS-127 mission; i.e., the deployment of a
payload attachment bracket on the starboard
truss to which several critical spare parts will
be attached during the STS-129 mission later
this year. Next, Olivas and Fuglesang will
route avionics systems cables from the SO truss
at the midpoint of the station’s backbone to the
port side of the complex where Tranquility will
be permanently attached. After that, they will
rig cables for heaters that will keep the berthing
port warm on the port side of the Unity

connecting module to which Tranquility will be
mated.

They will replace a failed component on the
S0 truss called a rate gyro assembly that works
with  the station’s Global Positioning
System (GPS) hardware to tell the station what
its orientation is in relation to the Earth, replace
a faulty power control module on the SO that is
used to route electricity to various components
inside the complex and install two new GPS
antennas on the SO truss.

8 MISSION OVERVIEW
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On the following day, flight day 10, the crew
will enjoy some off-duty time and complete
transfer operations before closing the hatch to
Leonardo on flight day 11 so it can be
unberthed from Harmony and returned to
Discovery’s payload bay. Ford and Hernandez
will operate Canadarm2 from the robotics
workstation on the station to demate Leonardo
from its temporary parking spot and lower it
onto latches in the shuttle’s cargo bay.

Once the cargo module is berthed in Discovery,
the two crews will say goodbye to one another
and close the hatches between the shuttle and
station to set the stage for undocking.

With Ford at the controls on flight day 12,
Discovery will separate from the station. He
will slowly back the shuttle away to a distance
of about 400 feet from the station. At that point,
he will conduct a radial flyaround of the
complex before firing jets to depart the vicinity
of the outpost.

With undocking complete, Ford, Forrester and
Hernandez will use the shuttle’s robotic arm

and its Orbiter Boom Sensor System extension
to conduct a “late” inspection of the orbiter’s
thermal heat shield — one more opportunity to
ensure that it is in good shape to support
landing.

Sturckow, Ford and Hernandez will conduct
the traditional checkout of the shuttle’s flight
control systems and steering jets on flight
day 13, setting Discovery up for its supersonic
return to Earth on flight day 14. A special
recumbent seat will be set up in the shuttle’s
lower deck for Kopra to ease his reorientation
to a gravity environment for the first time in
almost two months.

Finally, weather permitting, Sturckow and
Ford will guide Discovery to a landing at the
Kennedy Space Center on the evening of Sept. 6
to wrap up the 37th flight for the shuttle’s fleet
leader, the 128th mission in shuttle program
history and the 30th shuttle visit to the
International Space Station.

AUGUST 2009
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TIMELINE OVERVIEW

Flight Day 1

Launch
Payload Bay Door Opening
Ku-Band Antenna Deployment

Shuttle Robotic Arm Activation and
payload bay survey

Umbilical Well and Handheld External
Tank Photo and TV Downlink

Flight Day 2

Discovery’s Thermal Protection System
Survey with Shuttle Robotic Arm/Orbiter
Boom Sensor System (OBSS)

Extravehicular Mobility Unit Checkout
Centerline Camera Installation

Orbiter Docking System Ring Extension
Orbital Maneuvering System Pod Survey

Rendezvous tools checkout

Flight Day 3

Rendezvous with the International Space
Station

Rendezvous Pitch Maneuver Photography
of Discovery’s Thermal Protection System
by Barratt and De Winne of the
Expedition 20 Crew

Docking to Harmony/Pressurized Mating
Adapter-2

Hatch Opening and Welcoming

Stott and Kopra exchange Soyuz seatliners;
Stott joins Expedition 20, Kopra joins the
STS-128 crew

Flight Day 4

Unberthing of the Leonardo Multi-Purpose
Logistics Module (MPLM) from Discovery’s
cargo bay and installation on the Earth-
facing port of the Harmony node

Leonardo systems activation and hatch
opening

Spacewalk 1 Procedure Review

Spacewalk 1 Campout in Quest airlock by
Olivas and Stott

Flight Day 5

Spacewalk 1 by Olivas and Stott
(Preparation of P1 Truss Ammonia Tank
Assembly for removal, EuTEF and MISSE
experiment removal from the Columbus
module)

Rack transfers from Leonardo to the station;
transfer of the COLBERT treadmill from
Leonardo to the space station

Flight Day 6

Focused inspection of Discovery’s thermal
heat shield by the shuttle robotic arm/OBSS,
if necessary

Rack and cargo transfers from Leonardo to
the station

AUGUST 2009
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e Spacewalk 2 Procedure Review

e Spacewalk 2 Campout in Quest airlock by
Olivas and Fuglesang

Flight Day 7

e Spacewalk 2 by Olivas and Fuglesang
(Completion of Ammonia Tank Assembly
swapout on P1 truss)

e Cargo transfer from Leonardo to space
station

Flight Day 8

e Crew off-duty time

e Joint Crew News Conference

e Cargo transfer from Leonardo to the station
e Spacewalk 3 Procedure Review

e Spacewalk 3 Campout in Quest airlock by
Olivas and Fuglesang

Flight Day 9

e Spacewalk 3 by Olivas and Fuglesang
(Routing avionics cables for Tranquility
Node 3 installation, replacement of Rate
Gyro Assembly on the SO truss, installation
of two GPS antennas on the S0 truss)

e Cargo transfer from Leonardo to the station

Flight Day 10

e Cargo transfer from Leonardo to the station

e Crew off-duty time

Flight Day 11

e Final transfers
e Leonardo egress and systems deactivation

¢ Leonardo demating from Earth-facing port
on Harmony node and berthing back in
Discovery’s cargo bay

e Farewells and Hatch Closure

e Rendezvous tools checkout

Flight Day 12

e Discovery undocking from station

e Flyaround of station and final separation

e Late inspection of Discovery’s thermal
protection system with the OBSS

Flight Day 13
e Flight Control System Checkout

e Reaction Control System hot-fire test
e Crew Deorbit Briefing

e Cabin Stowage

e Recumbent Seat Setup for Kopra

Flight Day 14

e Deorbit preparations
e Payload Bay Door closing
e Deorbit burn

e KSC Landing

12 TIMELINE OVERVIEW
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MISSION PROFILE

CREW Space Shuttle Main Engines:
Commander: Rick Sturckow SSME 1: 2052
Pilot: Kevin Ford SSME 2: 2051
Mission Specialist 1: Patrick Forrester SSME 3: 2047
Mission Specialist 2: Jose Hernandez External Tank: ET-132
Mission Specialist 3: Danny Olivas SRB Set: BI-139
Mission Specialist 4: Christer Fuglesang RSRM Set: 107
Mission Specialist 5: Nicole Stott (Up)
Mission Specialist 5: Tim Kopra (Down) SHUTTLE ABORTS
LAUNCH Abort Landing Sites
Orbiter: Discovery (OV-103) RTLS: Kennedy Space Center Shuttle
Launch Site: Kennedy Space Center Landing Facility
Launch Pad 39A TAL: Primary — Zaragoza, Spain.
Launch Date: No Earlier Than Alternates — Moron, Spain and
Aug. 25, 2009 Istres, France
Launch Time: 1:36:02 a.m. EDT AOA:  Primary - Kennedy Space Center
(Preferred In-Plane Shuttle Landing Facility.
launch time for 8/25) Alternate — White Sands Space
Launch Window: 3 minutes Harbor
Altitude: 122 Nautical Miles
(140 Miles) Orbital LANDING
Inserti(?n; 188 NM Landing Date: No Earlier Than
. (213 Miles) Rendezvous Sept. 6, 2009
Inclination: >1.6 Degrees Landing Time: 8:40 p.m. EDT
Duration: 12 Days 19 Hours

Primary landing Site: Kennedy Space Center

04 Minutes Shuttle Landing Facility

VEHICLE DATA PAYLOADS
Shuttle Liftoff Weight: 4,522,852 Multi-Purpose Logistics Module (MPLM),

pounds Leonardo; Lightweight Multi-Purpose
Orbiter/Payload Liftoff Weight: 267,689 Carrier (LMC) with Ammonia Tank

pounds Assembly (ATA)
Orbiter/Payload Landing Weight: 225,860

pounds
Software Version: OI-34

AUGUST 2009 MISSION PROFILE 13
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MISSION OBJECTIVES

MAJOR OBJECTIVES

—  Fluids Integration Rack (FIR)

1. Dock Discovery to the International Space —  Materials Science Research Rack
Station’s Pressurized Mating Adaptor-2 (MSRR)
port and perform mandatory crew safety
briefing for all crew members. 9. Transfer, remove, and replace Ammonia
Tank Assembly (ATA) from the
2. Berth Multi-Purpose Logistics Lightweight Multi-Purpose Experiment
Module (MPLM) to the station’s nadir port Support Structure (MPESS) Carrier (LMC)
on the Harmony module using the station to the P1 site using the station robotic arm.
robotic arm, activate and check out MPLM.
10. Return empty P1 ATA to the LMC using the
3. Transfer mandatory quantities of water station robotic arm.
from Discovery to the space station.
11. Return MPLM to Discovery’s payload bay
4. Rotate Expedition 20 crew member using the station robotic arm.
Tim Kopra with Expedition 20/21 Flight
Engineer Nicole Stott, transfer mandatory 12. Transfer European Technology Exposure
crew rotation equipment and perform Facility (EuTEF)/Flight Support
mandatory tasks consisting of customized Equipment (FSE) Integrated Assembly (IA)
seatliner install and Sokol suit checkout. from the station’s Columbus Exposed
Payload Facility (EPF) to the LMC using the
5. Transfer and install Node 3 Air station robotic arm.
Revitalization System (ARS) rack.
13. Perform minimum crew handover of
6. Transfer Treadmill-2 (T2) rack and 12 hours per rotating crew member
associated system components to the station including crew safety handover.
and temporarily install in interim rack
location. 14. Transfer Materials International Space
Station Experiment (MISSE) 6a and 6b
7. Transfer and stow critical items. Passive Experiment Containers from the
station’s Columbus EPF to the Discovery’s
8. Transfer and install remaining MPLM racks cargo bay using the station robotic arm.
to the space station.
15. Transfer remaining cargo items.
—  Deck Crew Quarters
16. Remove and replace the SO Rate Gyro
—  Minus Eighty-Degree Laboratory Assembly (RGA).
Freezer for ISS-2 (MELFI-2)
AUGUST 2009 MISSION OBJECTIVES 15
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17.

18.

19.

20.

21.

22.

Perform additional Node 3 (Tranquility)
prep tasks.

—  Pre-route external channel 1/4 power
and data cable and channel 2/3 power
and data cables from SO panel across
Destiny to (Node 1) Unity.

—  Temporarily connect Node 1
port/PMAS3 heater umbilical and install
grounding on Node 1 nadir launch-to-
activation connector.

—  Remove and replace RPCM S0-1A-D.
—  Remove Node 1 slidewire.

—  Reposition Zarya LAN connector on
Node 1 port.

Perform Hydrogen ORU Calibration
Kit (HOCK) verification on the OGS
pressure sensor.

Perform daily station payload status checks
as required.

Perform daily middeck activities to support
payloads.

Perform station payload research operations
tasks.

Remove MPLM Baseplate Ballast
Assemblies (BBAs) and Lamp Housing
Assemblies (LHAs) and transfer to the

23.

24,

25.

26.

27.

28.

space station. If required, install the failed
space station BBAs/LHAs back into MPLM.

Perform crew quarters outfitting and
activation as required to support minimal
crew habitation.

Perform TriDAR Automated Rendezvous
and Docking Sensor DTO-701A activities.

Perform an additional four hours per
rotating crew member of station crew
handover (16 hours per crew member total).

The following spacewalk tasks are deemed
to fit within the existing timelines; however,
they may be deferred if the spacewalk is
behind schedule. The spacewalk will not be
extended to complete these tasks.

— Install Global Positioning System AA
No. 2 and No. 4 on S0

— Install Node 1 micrometeoroid orbital
debris shield

— Install the station arm camera lens
cover on Latching End Effector B wrist
camera

Transfer oxygen from Discovery to the
station airlock high-pressure gas tanks.

Perform water sampling for return for
ground testing.

16
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29.

Perform program-approved intravehicular
activity get-ahead tasks. The following
intravehicular activity get-ahead tasks do
not fit in the existing timelines; however,
the team will be trained and ready to
perform should the opportunity arise.

—  Complete remainder of crew quarters
outfitting and activation as required to

—  Relocate Fixed Grapple Bar in
preparation of 19A ATA R&R.

— Install Bootie/Grounding Connector
Sleeves (launch in 17A MPLM).

— Install station arm camera lens cover on
station arm’s elbow camera.

support full crew habitation 31. Perform payload of opportunity operations
to support Shuttle Ionospheric
—  Perform Node 1 port bulkhead feed- Modification with Pulsed Localized
through modifications (for 20A) Exhaust Experiments, Maui Analysis of
Upper Atmospheric Injections (MAUI) and
— Potable Water (J33) Shuttle Exhaust lon Turbulence
Experiments (SEITE).
—  Waste Water (J30)
32. Reboost the space station with the shuttle if
— ARS Air Sample (J40) mission resources allow and are consistent
) with station trajectory analysis and
— Nitrogen (J44) planning.
— Oxygen (J45) 33. Perform imagery survey of the station
—  Perform coarse leaks checks of Node 1 extgnokr during orbiter flyaround after
port bulkhead feed-throughs using unaock.
PMA-3 partial depressurization. 34. Perform SDTO 13005-U, ISS Structural Life
30. Perform program-approved spacewalk Vahd:iatlo];l and Extension, during shuttle
get-ahead tasks. The following get-ahead mated reboost.
tasks do not fit in the existing spacewalk .
o ] 35. Perform SDTO 13005-U, ISS Structural Life
timelines; however, the spacewalk team will Validation and Extension, during 17A
be trained and ready to perform should the shuttle undocking, if crew time available.
opportunity arise.
36. Perform SDTO 13005-U, ISS Structural Life
~  Tuck down Lab/Node 2 cables. Validation and Extension for MPLM
— Install a gap spanner on Node 2. Berthing and Unberthing.
AUGUST 2009 MISSION OBJECTIVES 17
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MISSION PERSONNEL

KEY CONSOLE POSITIONS FOR STS-128 (DISCOVERY)

Ascent

Orbit 1 (Lead)

Orbit 2
Planning

Entry

Shuttle Team 4
ISS Orbit 1

ISS Orbit 2 (Lead)
ISS Orbit 3

Station Team 4

Flt. Director

Richard Jones

Tony Ceccacci

Kwatsi Alibaruho
Gary Horlacher

Richard Jones

Mike Sarafin
Ron Spencer
Heather Rarick
Royce Renfrew

Derek Hassmann

CAPCOM

Eric Boe
TBD (Wx)

Chris Ferguson
Tony Antonelli

Stan Love
Shannon Lucid

Eric Boe
TBD (Wx)

N/A
Chris Zajac
Robert Hanley

Mike Jensen

JSC PAO Representative at KSC for Launch — Lynnette Madison

KSC Launch Commentator — Mike Curie

KSC Launch Director — Pete Nickolenko

NASA Launch Test Director — Charlie Blackwell-Thompson

PAO

Rob Navias

Rob Navias

Josh Byerly
Nicole Cloutier

Rob Navias

N/A
N/A
N/A

N/A

AUGUST 2009
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The STS-128 patch symbolizes the 17A mission
and represents the hardware, people and
partner nations that contribute to the flight.
The space shuttle Discovery is shown in the
orbit configuration with the Multi-Purpose
Logistics Module (MPLM) Leonardo in the
payload bay. Earth and the International Space
Station wrap around the Astronaut Office
symbol reminding us of the continuous human
presence in space. The names of the STS-128

crew members border the patch in an unfurled
Included in the names is the
expedition crew member who will launch on
STS-128 and remain on board the station,
replacing another Expedition crew member
who will return home with STS-128. The
banner also completes the Astronaut Office
symbol and contains the U.S. and Swedish flags
representing the countries of the STS-128 crew.

manner.

AUGUST 2009
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Attired in training versions of their shuttle launch and entry suits, these seven astronauts take a
break from training to pose for the STS-128 crew portrait. Seated are NASA astronauts
Rick Sturckow (right), commander; and Kevin Ford, pilot. From the left (standing) are astronauts
Jose Hernandez, John “Danny” Olivas, Nicole Stott, European Space Agency’s Christer Fuglesang
and Patrick Forrester, all mission specialists. Stott is scheduled to join Expedition 20 as flight
engineer after launching to the International Space Station on STS-128.

Short biographical sketches of the crew follow http://www.jsc.nasa.gov/Bios/
with detailed background available at:

22 CREW AUGUST 2009
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STS-128 CREW BIOGRAPHIES

Frederick Sturckow

Frederick Sturckow, a colonel in the
U.S. Marine Corps, will lead the crew of
STS-128. He served as pilot on STS-88 in 1998
(first International Space Station assembly
mission) and STS-105 in 2001, and as
commander of STS-117 in 2007. Sturckow has

overall responsibility for the safety and
execution of the mission, orbiter systems
operations and flight operations, including
landing. He also will fly Discovery through its
rendezvous and docking to the International
Space Station.

AUGUST 2009
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Kevin Ford

Astronaut Kevin Ford, a retired U.S. Air Force
colonel, will serve as the pilot for Discovery.
This will be his first journey into space.
Selected by NASA in 2000, he has served in
various shuttle technical jobs and as a
CAPCOM. He will be responsible for orbiter
systems operations, will assist Sturckow with

rendezvous, and will fly the orbiter during
undocking and the flyaround. He will be the
primary operator of the space station robotic
arm during docked operations, and will also
assist with shuttle robotic operations during the
thermal protection system inspections.

24
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Patrick Forrester

Veteran astronaut Patrick Forrester will serve as launch and before re-entry. Forrester flew on
a mission specialist for the space shuttle STS-105 in 2001 and STS-117 in 2007. He has
Discovery. He will choreograph the three conducted four spacewalks totaling 25 hours,
planned spacewalks, as well as participate in 22 minutes.

robotics operations to inspect Discovery after
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Jose Hernandez

This is the first spaceflight for Jose Hernandez. operations to inspect Discovery after launch
He was selected as a NASA astronaut in 2004 and assist with cargo transfer from shuttle to
and completed his initial training in station.

February 2006. He is slated to perform robotic
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Christer Fuglesang

An astronaut with the European Space Agency
since 1992, Christer Fuglesang joined NASA
in 1996 as a mission specialist. He will
conduct two spacewalks with Olivas to assist
with installation of a new Ammonia Tank
Assembly (ATA) and make preparations for the

arrival of the Tranquility connecting module.
He will serve as the loadmaster for the Multi-
Purpose Logistics Module during the mission.
This will be Fuglesang’s second spaceflight, the
previous being STS-116 in 2006 that installed
the P5 spacer truss segment.

AUGUST 2009
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Danny Olivas

Astronaut Danny Olivas will serve as the
lead spacewalker for this mission. He will
participate in all three spacewalks during the
mission. Spacewalk tasks include installing a
new ATA on the station’s Port 1 truss and
stowing the empty tank on the cargo carrying
platform in Discovery’s payload bay, retrieving

two experiments from the hull of the European
Columbus module and routing power cables
for Tranquility (Node 3). Olivas also flew on
STS-117 in 2007, which delivered the second
starboard truss segment, third set of solar
arrays, batteries and associated equipment.

28
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Nicole Stott

This will be the first spaceflight for Nicole Stott
who will serve as flight engineer for
Expedition 20 and 21 replacing Tim Kopra.
Aside from serving as a long-duration crew
member, along with Olivas she will conduct
the first spacewalk of space shuttle Discovery’s

mission. Stott was selected as a NASA
astronaut in 2000. She has worked technical
aspects of station payloads, supported
Expedition 10 and has served as a station
CAPCOM. Stott will launch with the crew of
STS-128 and return on STS-129.

AUGUST 2009
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Tim Kopra

Tim Kopra, a colonel in the Army, has a history
at NASA that precedes his joining the astronaut
corps. Kopra was assigned to NASA at the
Johnson Space Center in September 1998 as a
In this
position, he served as an engineering liaison for
space shuttle launch operations and space
station hardware testing. He was selected as an

vehicle integration test engineer.

astronaut in 2000. Since then, he has completed
training at each of the international partner
training sites and served as a backup crew
member to Expeditions 16 and 17. Kopra
launched to the station with the crew of
STS-127 to replace Koichi Wakata as the
Expedition 20 flight engineer. He will return
with the STS-128 shuttle crew.

30
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PAYLOAD OVERVIEW

7 STS-128, ISS-17A

ATA

PLAID
04/14/08
5T5128

FSEACAPC

The space shuttle payload will include the
Leonardo Multi-Purpose Logistics Module
(MPLM) and the Lightweight Multi-Purpose
Experiment Support Structure Carrier (LMC).
The total payload weight, not counting the
middeck, is 31,694 pounds. The expected
return weight is 19,053 pounds.

On the middeck of the space shuttle, it will
carry GLACIER, a freezer designed to provide
cryogenic transportation and preservation
capability for samples. The unit is a double
locker equivalent unit capable of transport and
operation in the middeck and in-orbit operation
in the EXPRESS Rack.

AUGUST 2009
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The space shuttle will carry on its middeck
(ascent) the following items: GLACIER (Sortie)
with  refrigerated samples, NLP-Vaccine
(Sortie), MDS & Support HDW, HRP Integrated
Immune (SDBI 1900), HRP Sleep Short
(SDBI 1634) and Sleep Long, JAXA Area
Dosimeter (PADLES3), JAXA Space Seed, JAXA
Payload Maintenance, JAXA Rad Silk
Refrigerated Samples, ESA-CARD, and ESA

SOLO. On its return, among the items carried
on the middeck will be GLACIER (Sortie) with
frozen samples, NLP-Vaccine (Sortie), ESA
3D-Space, Integrated Immune, Lada-VPU P3R
root modules and frozen plant samples, HRP
ISSMP frozen samples, JAXA Area Dosimeter
(PADLES2), JAXA RAD Silk & Microbe
refrigerated and frozen samples, and a double
coldbag with refrigerated samples.

32 PAYLOAD OVERVIEW
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LEONARDO MULTI-PURPOSE
LOGISTICS MODULE (MPLM) FLIGHT
MODULE 1 (FM1)

The Leonardo  Multi-Purpose  Logistics
Module (MPLM) is one of three differently
named large, reusable pressurized elements,
carried in the space shuttle’s cargo bay, used to
ferry cargo back and forth to the station. The
STS-128 flight will be the second to the last time
that Flight Module 1 (FM1) will be launched in
its full configuration. After STS-128, FM1 will

be modified to remove hardware to reduce the
weight of the module so that more hardware
can be launched on STS-131/Flight 19A. The
cylindrical module includes components that
provide life support, fire detection and
suppression,  electrical  distribution  and
computers when it is attached to the station.
The cylindrical logistics module acts as a
“moving van” for the space station, carrying
cargo, experiments and supplies for delivery to
support the six-person crew on board the
station, and to return spent materials, trash and
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unneeded hardware to Earth. The MPLM is
designed to fit in the space shuttle cargo bay
and can take up six bays. Each module is
approximately 21 feet long and 15 feet in
diameter.

On the STS-128 mission, Leonardo will carry
two research racks, four station system racks,
seven Resupply Stowage Platforms (RSPs), two
Resupply Stowage Racks (RSRs), one Zero
Stowage Rack (ZSR) and one Integrated
Stowage Platform (ISP) and will include Aft
Cone Stowage (first used on STS-126/
Flight Utilization Logistics Flight 2 on
Nov. 14, 2008). The aft cone modification
allows 12 additional cargo bags which are
similar to the size of carry-on suitcases. In
the aft endcone, Lithium
Hydroxide (LiOH) canisters, which support the
station’s Environmental Control Life Support
System (ECLSS), additional Remote Power
Control Modules (RPCM), which support the
Electrical Power System (EPS), as well as food
containers and other hardware to support the
crew will be flown.

additional

In addition, the sixth set of Materials
International Space Station Experiment (MISSE)
labeled 6a and 6b will be removed by the
spacewalk crew from Columbus and
transferred into the MPLM for return to Earth.
MISSE is a series of experiments mounted
externally on the station that investigate the
effects of long-term exposure of materials to the
harsh space environment. MISSE 6a and 6b

were launched by space shuttle Endeavour
during mission STS-123 on March 13, 2008, and
contained more than 400 specimens of various
materials.

The two research racks carried in Leonardo are:
Fluid Integrated Rack (FIR) and Materials
Science Research Rack (MSRR). The four
station system racks are: Crew Quarters (CQ),
Minus Eighty-Degree Laboratory Freezer for
ISS-2 (MELFI-2), Node 3 Air Revitalization
System Rack (ARS), and Treadmill 2, which
was renamed Combined Operational Load
Bearing External Resistance Treadmill or
COLBERT for short by NASA.

The following are more detailed descriptions on
each of these racks:

Crew Quarters (CQ)

The crew quarters delivered on STS-128/17A
will be installed in the Japanese Experiment
Module (JEM) pressurized module. Two crew
quarters are already installed in Node 2 and
able to accommodate two crew members. The
CQ provides private crew member space with
enhanced acoustic noise mitigation, integrated
radiation reduction material, controllable
airflow, communication equipment, redundant
electrical systems, and redundant caution and
warning systems. The rack-sized CQ is a
system with multiple crew member restraints,
adjustable lighting, controllable ventilation, and
interfaces that allow each crew member to
personalize their CQ workspace.

34 PAYLOAD OVERVIEW
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Crew quarters (interior view)

Fluids Integrated Rack (FIR)

The Fluids Integrated Rack (FIR) is a
complementary fluid physics research facility
designed to host investigations in areas such
as colloids, gels, bubbles, wetting and
capillary action, and phase changes including
boiling and cooling. Fluids under microgravity
conditions perform differently than those on
Earth. Understanding how fluids react in these
conditions will lead to improved designs on

Crew quarters (exterior view)

fuel tanks, water systems and other fluid-based
systems.

The FIR features a large user-configurable
volume for experiments. The volume
resembles a laboratory optics bench. An
experiment can be built up on the bench from
components, or it can be attached as a
self-contained package, or a combination. The
FIR provides data acquisition and control,
sensor interfaces, laser and white light
sources, advanced imaging capabilities, power,
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cooling, and other resources. Astronauts can
quickly mount and set up the experiment
with  final operations accomplished by
remote control from the NASA Glenn Research
Center’s Telescience Support Center (TSC)

in Cleveland or from the principal
investigator home institution. The FIR offers
the crew members easy access to the back of the
optics bench for maintenance and experiment
reconfiguration.

36 PAYLOAD OVERVIEW
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Materials Science Research Rack 1
(MSRR-1)

The Materials Science Research Rack-1
(MSRR-1) will be used for basic materials
research in the microgravity environment of the
station. MSRR-1 can accommodate and support
diverse Experiment Modules (EMs). In this
way many material types, such as metals,
alloys, polymers, semiconductors, ceramics,
crystals, and glasses, can be studied to
discover new applications for existing

materials and new or improved materials.
Initially, the MSRR-1 will house the European
Space Agency-developed Materials Science
Laboratory (MSL) and the Low Gradient
Furnace (LFG). Sample cartridge assemblies
will be inserted into the furnace and heated,
then cooled down to resolidify the sample
material free from the effects of gravity.
MSRR-1 will be moved by the crew from the
MPLM to its rack location in the Destiny
laboratory.
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Minus Eighty-Degree Laboratory Freezer
2 (MELFI-2)

Minus Eighty-Degree Laboratory Freezer for
ISS (MELFI) is a European Space Agency-built,
NASA-operated freezer that allows samples to
be stored on the station at temperatures as low
as -80 degrees centigrade. It comprises four
independent dewars which can be set to
operate at different temperatures. Each dewar

is a cylindrical vacuum-insulated 75-liter
container and can accommodate samples of a
variety of sizes and shapes. The total capacity
of the unit is 300 liters. The first MELFI unit,
FU-1, was flown to the station on STS-121,
installed in the Destiny laboratory, and
commissioned by Thomas Reiter. The MELFI
was subsequently relocated to the “Kibo”
Japanese Experiment Module. The second one
will be installed in the U.S. laboratory.

38 PAYLOAD OVERVIEW
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Node 3 Air Revitalization System Rack
(N3 ARS)

The N3 ARS will provide a Carbon Dioxide
Removal Assembly (CDRA) to remove carbon
dioxide from the cabin atmosphere in the
International Space Station. The rack also
contains a Trace Contaminant Control
Subassembly (TCCS) that removes potentially
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